Lafourcade, and Rethore, 1966a), with some indications that a clinical syndrome is present.
Other deletions reported involve the terminal segment of one arm of chromosome No. 3 (Patau, Opitz, and Dewey, 1964) ; part of the long arm of a group D chromosome (Lele, Penrose, and Stallard, 1963; Thompson and Lyons, 1965) ; a mosaic showing partial monosomy for the long arm segment of a G group chromosome in one stem line with complete monosomy in the other was described by Lejeune, Berger, Rethore, Archambault, Jerome, Thieffry, Aicardi, Broyer, Lafourcade, Cruveiller, and Turpin (1964) . Recently two further cases of this 'anti-mongolism' condition have been reported by Reisman, Kasahara, Chung, Darnell, and Hall (1966) , and Engel, Hastings, Merrill, McFarland, and Nance (1966) . We would like to report a new deletion involving the terminal segment of the long arm of chromosome No. 4 in a 3i-month-old boy, associated with the absence of most of the left forearm. The deleted chromosome was established as a No. 4 by arm ratio measurements and quantitative autoradiography.
Case History This boy (S.B.) was born at term following a normal delivery. The pregnancy had been uneventful, and he was the first child of parents both of whom were 19 years old. His birthweight was 3600 g. (7 lb. 15 oz.) and length 48 cm. (19 in.) . He was slow to breathe, but after mucus extraction and oxygen, by face mask, he breathed and cried satisfactorily.
At the first examination he was noted to have low-set ears, an upturned nose with depressed nasal bridge, a slight mongoloid slant of his eyes, only one bone in his left forearm, limitation of extension of the left elbow, and only one finger on this limb ( Fig. 1-3 ). Both little toes were overriding, and there was a dislocation of the right hip. He had a physiological jaundice which cleared rapidly, and he also developed pyrexia, the cause of which was not found; on the fifth day of life he had an episode of 428 Necropsy revealed an enlarged heart with atrial and ventricular septal defects. There was a consolidation of the left lung and some congestion of the right lung. One kidney showed mild dilatation of the calyces. The left arm showed an absence of the radius, carpals, and the majority of the metacarpals and phalanges (Fig. 4) : the right arm was normal. There was also a dislocation of the right hip joint (Fig. 5 ).
Investigations Three-day peripheral leucocyte cultures were set up from the propositus and from both parents; a skin biopsy was also cultured from the propositus. All cultures were labelled at the end of the DNA synthesis period with 3H-thymidine, and cells allowed to reach metaphases where they were accumulated with colcemid. A continuous labelling procedure was used for the leucocyte cultures (Gilbert, Muldal, Lajtha, and Rowley, 1962 ) and a pulse labelling technique for the fibroblasts (Ockey, Wennstrom, and de la Chapelle, 1966 Thirty-three metaphase cells from the fibroblast cultures were used for both detailed karyotype and grain distribution analyses. The technique has been described previously (Ockey and de la Chapelle, 1967) . The measurements for the mean lengths and arm ratios of the chromosomes were prepared from the 33 karyotypes (Fig. 6) , while the linear grain densities of the segments of the relevant chromosomes were calculated by the method described by Gilbert et al. (1962 ), Ockey et al. (1966 , and Ockey and de la Chapelle (1967) . The histogram (Fig. 7) shows the linear grain densities of the various segments and indicates the late labelling regions as those with a linear grain density greater than 1. Since the arbitrary chromosome segments used contain different proportions of late-labelling sites, the densities may vary from a high figure for 'complete' late-labelling segments, as with the late-labelling X, to a low figure for 'complete' early-labelling sements. The value of one is used as the dividing line in linear grain densities, since it is reached when all chromosome segments are labelling equally. The grain densities will also vary for a segment depending on the spectrum of cells analysed; extreme end of S cells will show higher densities for certain late labelling sites compared to cells from a stage just prior to the end of S. There is also some indication, particularly with the sex chromosomes, that chromosomes from cells growing under different environmental conditions in vitro (Ockey, 1964) or from different tissues of the same individual (Utakoji and Hsu, 1965 ) may show differences in linear grain densities at the same stage of DNA synthesis.
Results In all leucocytes and fibroblasts obtained from the propositus, 46 chromosomes were observed. The karyotype, however, was abnormal (Fig. 8) The extra chromosome in group C could not be evaluated with any certainty. However, some attempt was made to select it, using a combination of arm ratio, length, and autoradiography. For karyotyping of group C chromosomes, our standard procedure is to divide the group into two on arm ratio. In the most metacentric group the No. 6 has the largest arm ratio. These chromosomes are then paired up on morphology and length. Of the most metacentric group, the smallest pair can be selected as No. 11, the largest as No. 6. The most metacentric chromosome or chromosomes of the remainder are selected as the X. The other two pairs, No. 7 and No. 8, are selected on length. In the second group, the most metacentric pair is selected as No. 9, the least as No. 10, while the remaining pair, which is also usually the shortest, as No. 12. Using this method, it was found that an extra chromosome was usually placed into the least metacentric subgroup. This chromosome was similar to No. 9 and occasionally was distinguished as being slightly longer in its long arm. The mean measurements (Fig. 6 ), using this method of selection, showed that the long arm of this chromosome was approximately 23% shorter than that of the No. 4. Autoradiography. In the majority of the autoradiographs of the 33 analysed cells (Fig. 8) , the chromosome selected as the No. 4 was the most late labelling of the three in the B group. The two selected as No. 5 were often similar to each other in label distribution and showed the characteristic low label over the proximal segments of the long arm. When all the autoradiographs are expressed quantitatively the pattern becomes more obvious (Fig. 7) . These results confirmed the presence of only one normal No. 4.
In group C, the abnormal chromosome and the No. 9 pair selected on measurements were usually the three most late-labelling chromosomes in the least metacentric subgroup. Two of these chromosomes frequently showed a greater concentration of label in the proximal segment of the long arm, while the other was labelled more evenly in both its arms. This latter chromosome was selected as the abnormal one when this distinction was present. Fig. 7 , demarcated by vertical dotted lines. All the segments, apart from those from the 21-22 chromosomes, and including the case described here, involve regions where the linear grain density is greater than 1 and are, therefore, late labelling.
The relation between genetical inactivity, heteropycnosis, and late-labelling behaviour in DNA synthesis of the X chromosome in mammals has been pointed out repeatedly by many authors. These segments are represented in interphase as chromocentres. Hsu (1962) demonstrated that they did not incorporate 3H-uridine and, therefore, presumably were inactive in synthesizing messenger RNA. They were also shown to be late labelling in DNA synthesis (Ockey, 1964) .
It seems that these segments can be deleted from the chromosome complement and yet produce viable abnormal phenotypes. Deletions of similar size from genetically active regions are presumably less viable, since they are rarely observed. Minute deletions of these active regions presumably do occur, however, but are invisible using present cytological techniques, and would be regarded as cases with normal karyotypes. It appears likely, therefore, that the degree of abnormality is not related to the size of the deleted segment but to the amount and importance of genetically active regions contained in it. Summary A large chromosome deletion has been observed in a 31-month-old boy. The child showed abnormalities of the left upper limb, a congenital heart defect, and dislocation of the hip. Quantitative morphological and autoradiographical analysis showed that a segment was deleted from the long arm of chromosome No. 4, amounting to 23%o.
This deletion and most of those already reported involve segments containing a high proportion of late-labelling DNA and, therefore, presumably genetically inactive material. It is suggested that these represent only a small percentage of the actual deletions occurring.
